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(54) OPTICAL ELEMENT AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
element which reversibly controls the degree and 
presence of reflection with application of an electric 
field, is manufactured in a usual bright room where 

light in the visible region is present, further has high , ~*1jijmjjj.jj mijuiii iiuiiJjm i' '.' ' 'U'lH " * 
reflectance and has uniform reflectance in a display * '^Ji^mm$ilmi^^^^^^* ^ 
screen and a method for manufacturing the same. '^^m^^SSS^M^^^^^^'^ 
SOLUTION: In the optical element consisting of a ^ ^iT^TTffr i Tu TCTH T^^ i (fC\L-i ^ z 
polymerized substance of a polymerizable 
composition containing (A) a liquid crystal material 
and (B) a polymerizable compound existing between 
two transparent substrates with electrode layers, 
forming multilayer structure of the liquid crystal 
material and the hardened polymerized substance of 

the polymerizable composition which are alternately repeated, further making contents of 
the liquid crystal material and the hardened polymerized substance in the formed layers 
different corresponding to the respective layers and having a refractive index periodically 
varying, when the polymerizable composition is polymerized by irradiation with light in an 
ultraviolet ray region, the optical element and the method for manufacturing the same 
exhibit <40 W/m2 sum of intensity of reflected light of light transmitted by the 
polymerizable composition on a boundary between the polymerizable composition and the 
transparent electrode and that of reflected light on a boundary between the transparent 
electrode and the transparent substrate. 
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* NOTICES * 

JPO and HCIPI are not responsible for any 
dainages caused by tbe use of this translatxon. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translatea. 

3 .1n the drawings, any words are not translated. 



CLAIMS 



raZ The polymerization nature constituent containing (A) liquid crystal ingredient between 
£oTaniL«if which have an electrode layer, and (B) polymerization natoe compomd 

^nsS^^ by which the polymerization was carried out. In the optical element fron. which the 
SSof the liquid crystal ingrSient of a layer with which the liquid oysta^ jngredient and the 
nn?vSeriLtion hardened mat^^al of a polymerization nature constituent took the mu tilayer 
s^'SSeCated by^m^ and were formed, and a polymerization hard^ed matenal changes with 
ZZ Jl XZ^ ind'ex changes periodically The optical element whose sum o^^^^ 
layers,, miu r^a^rtf^ Meht in the Dolvmerization nature constitiient of light, the 

Wemen of Ae reflect iS n S^^ency inter-electrode interface and the transparency 
"etrdrvSch P^^^^^^ na Je constituent at the time of the Polj^— of 
t polymerization nature constituent by the optical exposure of an ultraviolet-rays field, and the 
interface between ti-ansparencysubsta-ates is two or less 40 W/m. ^ H^^iic, 

rcto 21 X optical element according to claim 1 whose polymenzation nature constitiient is a 

[oS^Tira" optica! el^ent 3f any one publication of claim 1-4 whose opfcal element .s a 

M!:i~of any one publication of claim 1-4 whose optical element is a 

XlT^lieTptoU^ilSTLy one publication of claim 1-6 which changed spacing of ti>e 
Lynwcfmrri;"^^^^^^^^ crystal ingredient and flte layer which m«nly conststs of a 

Kl^Sn^^einSS which have an electiode layer, and (B) ^^yj-^l^"^^, 
Zr.,i<:L, of that bv Which the polymerization was earned out. In manufacWre of flie optical elemem 

oeS?edAe polymerization natiire constitiient at the time of the polymenzation of the 
^SJiSaSiCe constitiient by the optical exposure of ari ultiavio^^^^ 
interface between transparency substiates may become two or less 40 W/ni The manutacture 
appmach o^^^^^^ characterized by adjusting whenever [to the thickness of a 

;o^erizii.n nTtiire constitiient, a tiansparency electiode and the refractwe md^ of a 
tiansoarency substrate, the wavelength of the light of the ultraviolet-rays field to i^adiate and a 
tiSspSency electiode, and the tranfparency eel of the light of an ultraviolet-rays field to irradiate / 
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raata pflSeLanufacto^ approach of the optical element according to claun 8 which m^^^^ 
sumTfSe reinforcement of Ae reflected light in the polymerization nature compound of Ae h^t 
X i^iy^^tion nature constituent transparency, the reirrforcement of ^g^t m a 

fransparLy inter-electrode interface, a transparency electrode, and the interface betweai 

ency substrates two or less 40 W/m by settmg thickness of a transparency electrode to 40- 



200ran. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPl are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCMPTION 



[Detailed Description of flie Invention] 

fFidd of the Invention] By impressing electric field etc., this invention penetrates alternatively, 
[eflects the uSt of the wavelength of ultraviolet, visible, and a near-mfrared region and relates to 
Se o?5cal e S^e^ or optical di^ay device which can use the li^t filter and hqmd crysta display 
oTn^ponent which control a reflective degree reversibly further, a hqmd crystal modulated light 
component, etc., and its manufacture approach. 

rDescLtion of the Prior Art] What vapor-deposited thin films, such as a metal, ori glass, and the 
S wWch recorded the interference light on silver salt or a photosensitive ingredient as a display 
d^viceusing a hologram are conventionally known as the optical element which penetrates 
auImativeW Sie 1^ of the wavelength of ultraviolet, visible, and a near-infir^ed region, a„d may 
rSu and an o^cal display device, and it gets down, and is used for an mfrared cut filter e c., 
Sd use is fiirther considered by the HUD, a high mounting stop lamp, a solid three-dunensional 

STnowever, transparency of specific wavelength and the reflective degree of what vapor- 
depos ted thin fi ms, such as a metal, on glass, the volume hologram optical element using a 
S^ZZ a display device are always fixed, and what can control such reflective degrees and 
reflective existence reversibly is desired fiirther. ♦^^oi^.f^ 
0004] On the other hand, an interference light is irradiated at the non-hardened matenal of a 
photo esist, and the mixtiire containing a liquid crystal ingredient, ^P^^'^-'^^^^j^^^^^^^ 
it has the layer structure from which the refi-active index by the hqmd crystal ingredient and the 
hardened material changes periodically by turns, and the refractive index of a hqmd crystal 
Jn^SfntTchanged by mScing electric field impress to Ais, and the optical element wh.ch can 
control a reflective degree and reflective existence reversibly is proposed (for example, JP,4- 

rOOotl'^However, since the light of a hght field is conventionally used for these manufactures at the 
^^Z LuZ, sen itizing dye must be added and used for the non-hardened materia of a photoresist, 
aS the mixture containing a liquid crystal ingredient, coloring by s^isitizmg dye takes Place, and 
Aere is a trouble that the 5)lor purity of the reflected light falls. Furthermore, in order that a 
SerizS may begin before irradiating an interference light if it works m the ij^ual bnght 
fnteriJr of a room where the light exists in order to carry out the polymerization of the non-hardened 

of a phSoTesist using Ae light of the wavelength of a light field, it must work m a dark 
room etc. and workability has troubles, such as bemg bad. 

rSem(s) to be Solved by the Invention] By impressing electric field, the technical problejn which 
Krr^don tends to solve can control a reflective degree and reflective existence reversibly and 
cak bTmrufactured in the usual bright interior of a room where the Hght exists and its reflection 
factor is high, and it is to offer the optical element with a uniform reflection factor and its 
manufacture approach in the screen. 

[Ss for Solving the Problem] this invention persons came to solve this invention, as a result of 
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repeating research wholeheartedly. Namely, this invention consists of that to which the 
^vmerization of the polymerization nature constituent containing (A) liquid crystd ingredi«it 
be^n Sr^a^sparent s^Astrates which have (1) electrode layer, and (B) polymenzation nature 
compound was ca^ed out. In the optical element from which the content of the hquid crystal 
Wredient of a layer with which the liquid crystal ingredient and the polymenzation hardened 
mSerial of a polymerization nature constituent took the multilayer structure r^eat^ by turns and 
were formed, and a polymerization hardened material changes with layers, and a refractive index 
changes periodically The polymerization nature constituent of light, the remforcement of tiie 
reflected light in a transparency inter-electrode interface and the transparency electrode which 
penetrated the polymerization nature constituent at the time of the polymerization of the 
polymerization nature constituent by the optical exposure of an ultraviolet-rays field, the optical 
eSnt whose sum of the reinforcement of the reflected Ught in the interface between transparency 
substrates is two or less 40 W/m, and [0008] (2) An optical element given in (1) whose a 
polymerization nature constituent is a polymerization nature constituent which contains (C) 
photopolymerization initiator further, and [0009] (3) An optical element given m ( ) whose thickness 
of a transparency electrode is 40-200mn, or (2), and [0010] (4) The optical element of any one 
pubhcation of above-mentioned (1) - (3) in which (A) liquid crystal ingredient contains tiie hquid 
Systd which has a cyano group at a tolan frame or the end, and [001 1] 5) The optical element of 
any one publication of (1) - (4) whose optical element is a reflective mold optical element, and 
100121 (6) The optical element of any one publication of (1) - (4) whose optical element is a 
fransparency mold optical element, and [0013] (7) The optical element of any one pubhcation of (1) 
- (6) which changed spacing of the layer which mainly consists of a liquid crystal ingredient, and the 
layer which mainly consists of a polymerization hardened material for every pixel electrode and 
100141 (8) The polymerization nature constituent containing (A) liquid crystal mgredient between 
two transparent substrates which have an electrode layer, and (B) polymerization nature co^PO^^ 
consists of that by which the polymerization was carried out. In manufacture of the optical element 
from which the content of the liquid crystal ingredient of a layer with which the hquid crystal 
ingredient and the polymerization hardened material of a polymenzation nature constituent took the 
mStilayer stnicture repeated by turns, and were fonned, and a polymerizaton hardened matenal 
Tanges with layers, aSd a refractive index changes periodically So that the smn of the remforcement 
of the reflected light in the polymerization nature constituent of light, the remforcement of the 
reflected light in a transparency inter-electrode interface and the fransparency electrode which 
penetrated the polymerization nature constituent at the time of the polymenzation of the 
polymerization nature constituent by the optical exposure of an ultraviolet-r^s field, ^d the 
Lerface between transparency substrates may become two or less 40 W/ni The manufacture 
approach of the optical element characterized by adjusting whenever [ to the thickness ol a 
polymerization nature constituent, a transparency elecfrode, and the refractive mdex of a 
fransparency substrate the wavelength of the light of the ultraviolet-rays field to iiradiate and a 
transparency electrode, and the transparency eel of the light of an ultraviolet-rays field to inadiate / 
incident angle ], and [0015] (9) Include the manufacture approach of Ae optical element a 
publication in (8) which makes the sum of the reinforcement of the reflected light m the 
polymerization nature compound of the light after polymerization nature constituent fransparency, 
ttie reinforcement of the reflected light in a fransparency inter-elecfrode interface a t^ansp^e^^^^ 
elecfrode, and the interface between fransparency subsfrates two or less 40 W/m by setting thickness 
of a transparency elecfrode to 40-200nm. 



Embodiment of the Invention] An example of the cross section of the optical element of the 
reflective mold manufactured by drawing 1 by this invention is shown. In drawing 1 , 1 shows a 
fransparency subsfrate, 2 shows a fransparency electrode, 3 shows a layer with many contents of 
liquid crystal, and 4 shows a layer with many contents of a polymenzation hardened matenal. 
nrawing 2 shows an example of the cross section of the optical element of the transparency mold 
manufactured by this invention. In drawing 2 , 1 shows a fransparency subsfrate 2 shows a 
fransparency elecfrode, 3 shows a layer with many contents of liquid crystal, and 4 shows a layer 
with many contents of a polymerization hardened material. 
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[00171 An exa„,p.e of a>c '^^-r^^rA^^^t^^TX'^:'^''^^'^^ 
Ud if this invention is shown m temgl . A «' crystd ingredient 
with an electrode, and the polymenzation "''^'"^'J^l to dawinj ■ With a beam 

and a polymerization nature "'^.^^^S Slt such^lli^f an ultraviolet- 

expander, the diameter of an optical ax.s '^^^^^'•i^^^^'.'SS^^^^ constiwent 

-ciSi^irs^tSfeS;^"^^ 

PrD^i-heen.argeddrawU.sof9„^ 

Mimetic diagram showing the optical P^* int« e^de interface of light after 

flie polymerization namre constituent <^,};'^^''l"^^^^^tT^ ttanspar^y electrode 
penetrating a polymerization nature «>"^»^f"''^f i™ iSftlTln toinii , £e laser light (Ught 
Ld the interface ^^'-^^""^^^^l^^^^l^^ ^v^ll^^k and 2 transpareocy 
:fr.:rof S?^' lis .?gh* n ^n. anoSrer side of a transparency cel. and 
produces the interference fringe of 14_ structure from which this interference light is 

[00201 The optical element m which *^ ■""i'^f f,"^, crystal ingredient and 

itradiated at the P°^y^^^''°l^^^.'=^^l^:^f,^il refractive index of a layer with 
polymerization nature compound of 1 1 in a "f^fj^l^.' ^„tents of a polymerization 
SiaiT contents of a liquid ^"f^'t^t wi fo^^ *^ 
^?SrwSlt=^"S=« 

2 transparency electrodes, 1 trai^parency ^"^f^- ^^^^J'^/i^^ , and dmainil showed 
[00211 DiawintS is the enlarged drawmg of 9 '^^P.^^J. f ' "ir^^of the polymerization 
Uei the case f the 

si=^rf»4r;:o»frto^^^^^ 

[Srd^..e.^t,^of„^ 

transparency electrodes of 10, i^t^Jf^^^^'Y^ interference light is irradiated at the liquid 

eel, and produces the interference fringe ''^J.^'^l^!^^ nature compound, 
crystal ingredient of 11 m a trax^^^^^^ 

[0023] However, it reflects in 1 5, the tlung P^netraxea ^ transparency electrode or a 

transparency substrate, and the pnsm of 10 to 1 6, and 17 ^ ° .^^^ among the laser 

transparency substrate, and li^^^-h ^^^^^^^^^^ Xre constituent of 1 1 

light of 12 and 13 has some which ^^.^ mcid^c^^^^^ ^^^^^^ 

Sefencfir^^^^ ^^^^ 
&1^1teTeS:i~^ 
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mad^l^o Sfp^ose falls grL%, manufacture of a good op^o^/^cni becomes ^^^^^^^^ 
mn9 siTa^ TTie^m of the reflected light reinforcement in a liquid crystal mgredient, the 

Srk^le Li of the reflected light reinforcement in the polymerization nature constituent and 
[0026J AS ; , interfaciof lieht of an ultraviolet-rays field which penetrated the 

S^l X of a ^T^^ nature constiment. a ttansparency el«=trode. ^^a t^^arficy 
Xafrfector Of the purpose reflected light, making small the sum of the reflected light 

^b^Sr« oSTof ^ ultraviolC-rays fidd wUoh pened^ted ft. polymenza«on nature 

ZTio£^Z°MJ^nto.c^^i of the reflected light in the polymo^zation nature 

' ?ilf™. „f Ae S of m ultraviolet-mys field, the reflected light reinforcement m a transparency 

ode toerftce a^ ftct™sparency ele<;trode which penetrated the polymenzation nature 
mter-electrode interlace aM polymerization nature constituent by the opUcal 

bs^Tsr^tVinS^^i-^^^^ 
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nolvmerization nature constituent can be found using the simulation software of Geomatec. Ina by 
Sng whenever [ thickness / of a polymerization nature constituent, a transparency electrode, and 

refractive index of a transparLcy substrate and a transparency electrode /, and mcident 
^de / of Sfpo^^^ hght ]. Therefore, the Ihickness of a transparency e ectrode required m order that 
^f^ JZr.mfo!oJ..ni of the reflected light may make it two or less 40 W m on ^ch 
refraXe index of a specific polymerization natiire constituent, a transparency electrode and a 
J^ST^^cy substrate^and the incident angle conditions of exposure hght can be counted backward 

mtslme'rc^^^^^^ electrode for the reflected light reinforcement in the 

Se^-tSn -"^^^ and'transparency inter-electrode interface of li Jt of an u^aviolet- 
Ws field and the reflected light reinforcement in a transparency electiode ^d a fransparency 
substrate interface to decrease Although it asks by whenever [ to the refractive mdexof a 
pol^erization natiire constitiient, a fransparency elecfrode. and a tiansparency substia e the 
wSength of the light of the ultraviolet-rays field to irradiate, and the tiansparency ce of the 1 ght 
TfTultSviolet-rayr field to irradiate / incident angle ], 40-200mn is desu-able and 60-170mn is 

Zl] T^thetSsp-ent substiate which has an electiode layer, the multilayer stnicmre repeated by 
Sms of the liquid crystal ingredient in this invention and a polymenzation hardened matenal ] rnay 
HarXl Ld may Scline afan angle of specification. To the transparent substrate side which has 
a^ eSodeTayS when near in parSlel, it becomes the optical element of a reflective mold, and the 
l^C^stSS^e r^ed by Lns [ of a liquid crystal ingredient and a polymerization hardened 
material 1 serves as an optical element of a tiansparency mold, when perpendicularly near. 
m?33] n tiie case of the optical element of a reflective mold, only specific wavelengfli and the hght 
of a wavelength region are reflected among the tight which carried out incidence to the optica^^ 
elemenrand most tight in which others carried out incidence penetiates. In the case of the opticd 
SmS'oTa tiansparency mold, the specti^ of the light which carried out incidence to tiie optical 
element is carried out, and it is penetrated and reflected. ^ * f^^u^ 

[0^4Ta liquid crystal ingredient is covered with a polymer and die layer witii many contents of Ae 
iauid cr^stel ingredient of tiiree in drawing 1 and drawing 2 shows structiire including tiie drop let 
c^o^l^TwhiSfe^^^^^^ independently, or die stiuctiire which the liquid crystal ingredient opened for 
free passage A Hquid-crystal ingredient is covered with a polymer, die stiucture which exists 
S^TeSentiy in die state of drop let. or a liquid-crystal ingredient is covered with a polymer, and 
s^X^e Slg the drop let condition which a liquid-crystal ingredient is covered widi a polymer 
and^sts independently expresses the stiuctiire where of die sti^cti«-e which exists independentiy in 
Se s'Se of drop let, and the structiire where of a liquid crystal ingredient is open for free passage to 

[oTssfA H^S'^^^ widi a polymer, and with the rate of polymerization of a 

Eerization nSure compound, or tiie ratio of the liquid crystal ingredient in 
Crwitii many contents of die liquid crystal of 3 shows stiuctiire including die drop let condition 
Sh e^sts independently, or shows with tiiem die structiire which die liquid crystal ingredient 
Tpen^ foffree passage^ A liquid crystal ingredient is covered widi a polymer, and die dnv- voUage 
of an optical element shows die inclination which becomes high, so tiiat there are m^y rates of die 
drop leicondition of a liquid crystal ingredient in die case of ^^^^l^f Ae d^^^^^^ 

condition which exists independently. Therefore, since structure with few drop let conditions of a 
liauid crvstal ingredient becomes low [ driver voltage ], it is desirable. 

0^361 T^^eS^^ index of a layer widi many contents of a liquid crystal ingredient becomes 
higher tha^ die refractive index of a layer with many contents of a polymerization h^dened matenal. 
ShdrtTf Specific wavelengdi is reflected among die light which die Bragg diffraction shown by 
Ae foSLL (T) produced. andTarried out incidence to the optical element accordmg to die difference 
of such two refractive indexes of die multilayer stiiictiire of a layer. 

SsiNtJet^lam^^^^ (among a formula, in d, die Bragg angle and lambda express die wavelen^ of 
die reflected light and, as for n, spacing of die center to center of a layer with many contents of a 
tiqu d ctys^lSit and a iky^ wiA many contents of a polymerization hardened matenal and 
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wavelfngA of light reflected is determined by spacing of the center to center of a 1^^ 
with inany^ntents ?f liquid crystal, and a layer with many contents of a polymerization hardened 
materiTwiS A^Bragg's equSo^ shown by the formula (1). If spacing of the center to cen er of a 

Sr^wlrmTy contfnts Sthe liquid crystal formed into - ^P^-l ^^-^f .^^/^^^^^ "^^^ 
(Stents of a polymerization hardened material is fixed to reflect o^^^^ 

X^n^!itwm become possible to reflect only specific wavelength, ^or-ver when i^^^^^^ 
Ae iS^a certain wavelength region, the light of the wavelength region should just form ^e 
SLri^er spadi^ ^ a layer S m^y contents of a liquid crystal ingredient and a layer with many 
contents of a polymerization hardened material so that diffraction may be started. 
S If ttie Sl^ion factor of the specific wavelength by the reflective mold optic^el^ent of 
Eventton puts in another way the difference and the number of repeats of lay«- stmctm|es of the 
^fractivSefof a layer with many contents of a liquid crystal ingredient, and a layer with many 
c^S^of a polymeriLion hardened material, it will be determined by the thickness of tije whole 
multiJ^er structure, and a reflection factor becomes large, so that the thickness of the whole 

So?0]"vt^S^^^^^ factor becomes high, it is so desirable that the difference ofthe 

Eivebdex of a layer with many contents of a liquid crystal ingredi^it and a layer wiA many 
Tontei^S of aTolymeriza^^ hardened material is large to enlarge the difference of the refiractive 
Ldex of a layer with many contents of liquid crystal and a layer with many contents of a 
^l^rizat'oX^^ material. Therefore, if it will be made thin if the thickness of ttie multilayer 
Sirrby Sie layer with many contents of a liquid crystal ingredient and the layer with many 
cS^ttL of a pol^e^^^^^ h^dened material has the large difference of tiie -frfive -d^^^^^^ 
Ae d' fference of a refractive index is small and it will thicken, the same reflection factor will be 



rOMl] However, driver voltage will become high, if iJie thickness ofthe whole mi^tilayer smicture 
sTck wh^n changing a reflation factor reversibly with an electrical potential difference etc. 
^ereforenlarged the difference ofthe refractive index of a layer with many contents of liquid 
S^raf Sd a iTyer with many contents of a polymerization hardened material, and thickness was 
Se tM?, it is [direction ] desirable and the thickness ofthe whole multilayer structure has 

"oXtrt^rreflect^ 

bv impressing electric field, a field, etc. to a component, changing the refiractive index ofthe iquid 
SiH component, and changing continuously the difference of the refractive index of a layer 
^t^ many ^nZts of the liquid Systal ingredient of 3 in drawing or dramn^ , and a layer with 
rnanv contents of the polymerization hardened material of 4. . i . 

mSsiTlSw crystal ingredient carries out orientation ofthe time of electncal-potential-difference 
EsYon i^^^^^ field, and in order that the difference of the refractive mdex of 

aTi er^tti many contents of a liquid crystal ingredient and the refractive index of a layer with 
marc^tente^f a polymerization hardened material may decrease, a reflection ftor decreases. By 
SomngTe elecSicrpotential difference to impress, it is possible to control the reflection factor 

TadnVof a layer with many contents of a liquid crystal ingredient, and a layer with many contents 
XpoCerization harden^ material, and forming an electrode for every pixel to display a 
monocKatic alphabetic character and a monochromatic picture. Mo~t b^^^^^^ possible 
without using a color filter etc. by forming in spacing which produces the reflected light 
^rreionding to three colors of RGB for a layer with many contents of a liquid crystel in^edient. 
SJa lay^ Jth many contents of a polymerization hardened material for every pixel electrode to 

m4^M^^^^l^ch of forming in spacing which produces the reflected light corresponding to 
Tee iobrs of RGB for a layer with many contents of a hquid crystal ingredient, and a layer with 
many contents of a polymerization hardened material for every pixel electrode For example, a 
ph^opTymerizatioS initiator is made to intervene a liquid crystal ingredient, a polymenzation 
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nature compound, and if needed between two transparent substrates which have an electrode layer a 
pr^tSom-l ght mask is formed in the part of two colors of green and blue among three colors 
of RGB, and the iSerference light used as the interlayer spacing wb,ch m^es only a red p^ 
nroduS reflection of red is irradiated. Next, the protection-from-hght mask of a green part is 
?^tX^d ^interference Hght used as the interlayer spacing which P^f^^^^^^^Jl^^^^^ 
ZZZd Finally, the protection-from-light mask of a blue part is removed, ^d the interference 
Ught used as the interlayer spacing which produces blue reflection is irradiated. 
00461 Since the optical element of this invention consists of a liquid crystal ingredient and a 
polymerization hardened material compared with the volume holograna optical ^^^^^^^^y. 
S^n^tional resin, the refractive-index difference between laye^ can be enlarged and dif&achon 
^Scv serves a high optical element. Moreover, the manufacture approach of this invention 
dfes SeeTa special ^r^iient which is used for the usual volume hologram, and afta^hardemng, 
sfnceTis necess^ to reiSove a specific ingredient or and it does not need to infiltrate other 
i'^eil^tXTiS^^^^ public prestation No. 10926 [ 91 to ]. productivity is good [ the 

r0047me substrate used by this invention may be a strong ingredient, for example glass etc and 
may be Ae fn^edlent which has flexibility, for example, the thing like plastic film. Two subs^a^es 
mav septate fuitable spacing face to face. Moreover, they have transparency and must carg' out 

mXayer^st^^^^^ pinched between the two sheets from the external world. However, 

^\ IT^ZZ t^u^^^tn^^^^^^ niay be arranged on that whole surface or a 

paStIa 4getTthis subsS^^^ M;reover, the active-matrix substrate which prepared active elements. 
StTSn film transistor (TFT), a thin-fihn diode, and a metallic insulator metal nonlinear 
resistance component (MIM), for every pixel electrode may be used. ^n\nn\d 
m049] m order to control the thickness of the whole multilayer structure which ^ojisists oH^^^^ 
S L a polymerization hardened material, the spacer for spacing may be made to usually 
S^e^like a S-known liquid crystal device between two substrates. You may mix m the 
sdS containing a Hquid crystal ingredient and a polymerization hardened matenal and a spacer 
maXaSTn a substrate thefe spacers, the thing for various liquid crystal eel s such as a 
MyC^ all^na, rod type glass fiber, a glass bead, and a polymer bead, can use it without a Imiit 

[Kof i™^^^ not require that (A) liquid crystal ingredient used by this —n is a 
sSl^uid crystallinity compound. It aims at improving solubility wifli thj P^,^^. °f ^^^^^^ ^ 
^stal ingredient i e the phase transition temperature of an isotropic hquid and liquid crystal, the 
StSnt viscosity, deUa n and delta epsilon. a polymerization nature compound etc. You may 
Sll^o or Tore sorts of liquid crystal compounds, and the optical element after manufacture should 
iust^e SieTquid crystal which can acquire a good property that what is necessary is just what c^ 
choose and blend suitably, can use and is usually recognized as a liquid crystal ingredient by this 

rOOsfl^As^al^^ Hquid crystal ingredient used by this invention, a nematic liquid crystal a smectic 
hquid c^s^ cCesteri7^ frystal. etc. are desirable, and especially a nematic iquid crystal is 
Sabl^ Moreover in order to improve the engine performance, chiral compounds, such as 
Sr^eSc^rquTd- JVstal. chiral neSiatic liquid crystal, and chiral smectic liquid crystal, etc. may be 

m052UA) As a Hquid crystal ingredient, they are the foHowing general formulas [0053], such as a 
Woli syste^^^^^^^ ^ter system, abiphenyl system, a terphenyl system, 

rXnSohe^ane acid system, a pyrimidine system, a pyridine system, a dioxane system, a 
cySxTe c^Sexane ester s^tem. a tolan system, an alkenyl system, a fluoro system, cyano 
and a naphthalene system. 
[Formula 1] ^^^^ 

[0054] (Independently, the inside of a formula and Rings A. B. and C express one which is shown in 
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** 2 of rings, and are [0055], respectively.) 
[Formula 2] 




H 





<y<y -Q- 

(F)„ (CHs)^ 

-^Q) — Q — Cp — 

(OCH3)„ (CaHs)^ (OCjHs)^ (Cl)^ 




r00561 The integer of 0-2 and m n the integer of 1-4, and Yl and Y2 Independently, respectively 
SinglJ bond, -CH2CH2-, -CH20-, -COO-, OCO-, -C-C-, -CH=CH-, -CF=CF-, -(-CH2)4-, - 
CH2CH2CH20- or -CH2=CHCH2- is expressed. - Y3 expressing single bond, -COO-, or -uuu-, k 
expresses a hydrogen atom, a halogen atom, a cyano group, the alkyl group of the carbon atomic 
numbers 1-20, an alkoxy group, an alkenyl radical, an alkenyloxy radical, a fluoro alkyl ^oup, and a 
fluoro alkoxy group in independent. The liquid crystal compound expressed can be used It is 
desirable to use the liquid crystal ingredient which especially contains tolan system liquid crystal and 

cyano liquid crystal especially. i »u i / ♦ \ 

100571 (B) polymerization nature compound used by this invention For example, ethyl (meta) 
acrylate. Butyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, Iso octyl (meta) acrylate, lauryl (meta) 
acrylate, Stearyl (meta) acrylate, iso millimeter still (meta) acrylate, Isosteaiyl (meta) acrylate 
methoxy ethyl (meta) acrylate, ethoxyethyl (meta) acrylate, methyl carbitol (meta) acrylate, ethyl 
carbitol (meta) acrylate, cyclohexyl (meta) acrylate, [0058] Isoboronyl (ineta) acrylate, 2- 
hydroxyethyl (meta) acrylate, Phenoxy (meta) acrylate, methoxy dipropylene glycol (meta) aciylate, 
Trifluoroethyl (meta) acrylate, dimethylamino (meta) acrylate, Morpholino ethyl (meta) acrylate, 
RUFURUORO alkyl (meta) acrylate. Polyethylene GURIKORUJI (meta) acrylate, polypropylene 
GURIKORUJI (meta) acrylate, Polybutylene GURIKORUJI (meta) acrylate, aliphatic senes di 
fmeth)acrylate, the epichlorohydrin denaturation 1 , 6-hexane JIORUJI (meta) acrylate, 
JISHIKUROPENTENIRUJI (meta) acrylate, bisphenol A di(meth)acrylate, [0059] Epichlorohydnn 
denaturation bisphenol A di(meth)acrylate, Ethyleneoxide denaturation bisphenol A di(meth) 
acrylate, Propylene oxide denaturation bisphenol A di(meth)acrylate, Butylene oxide denaturation 
bisphenol A di(meth)acrylate, 3 and 3-dimethylol pen TANJI (meta) acrylate, 3, and 3-dmiethylol 
HEPUTANJI (meta) acrylate, Caprolactone denaturation dipentaerythritol hexa (meta) acrylate. 
Acrylic ester monomer like pen TAERISURITORUTORI (meta) acrylate, penteerythntol tetrapod 
(meta) acrylate, dipentaerythritol tetrapod (meta) acrylate, and dipentaerythritol hexa (meta) acrylate; 

100601 The acrylamide compound like N,N-dimethylacrylamide and N,N-dimethylaminopropyl 
acrylamide, Urethane (meta) acrylate, polyester (meta) acrylate, Epoxy (meta) acrylate oligoester 
acrylate, hydronalium KISHIBI valine acid ester ^eopentyl GURIKORUJI (mete) ac^^^^^^ 
Caprolactone denaturation hydronalium KISHIBI valme acid ester neopentyl GURIKORUJI (meta) 
acrvlate TORIMECHl roll pro pantry (meta) acrylate, ethyleneoxide denaturation tnmethylol 
propaneTOTORI (meta) acrylate. Propylene oxide denaturation TORIMECHl roll pro p^try (meta) 
acrylate, fluorination ARUKIRUJI (meta) acrylate, the acrylate that has the alkyl ^up of carbon 
numbers 5-25 in a side chain (meta) are mentioned, and it is [0061]. As a maleimide compound, the 
compound with which the maleimide radical was combined by the aliphatic series radical IS 

desirable. Furthermore, specifically N - KISHIRU maleimide. N, N' - Alkyl or alkyl etiier maleimide 
like 4 9-dioxa -1 and 12-bismaleimide dodecane. An ethylene glycol screw (maleimide acetate), the 
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Pori (tetramethylene glycol) screw (maleimide acetate). Maleimide carboxyhc-acid O'on) alkylene 
Tc^ZZ such as a tetrapod (ethylene glycol denaturation) pentaerythntol tetrapod (maleimide 
Ster AUhough urethane maleimide. such as carbonate maleimide, such as bis(2-maleinude ethyl) 
c^wle ^d JTisophorone screw urethane screw (N-ethyl malei mide). etc. is mentioned, it is not 

limited to especially these. ^ ^ ^ ^ . • . • ^ m\ 

r00621 The acrylate which has the alkyl group of carbon numbers 5-25 m a side cham among ^) 
polymerization nature compounds used by this invention (meta) is used especially preferably Here, 
Sie principal chain structure of the acrylate which has the alkyl group of carbon numbers 5-25 in a 
side chain (meta) is not limited especially that what is necessary is just the structure where it is used 
as usual acrylate. Moreover, one is sufficient as the number of side chain radicals to acrylate 1 
molecule which has the alkyl group of carbon numbers 5-25 m a side cham (meta), and it may be 

fo063i Although especially the number is not limited, when the number of die functional ^oups in 
one molecule Sthe acrylate which has the alkyl group of carbon numbers 5-25 m a side cham 
(meta) makes quickly the rate of polymerization of a liquid crystal ingredient, a polymenzation 
nature compound, and the polymerization nature constituent that consists of a photopolymmzabon 
initiator what is necessary just be two or more, the optical element after manufacture should just 
SJoose tlTe appearance which can acquire a good property, and timely that what is necessary is just to 

make r many 1 the number of functional groups. • 

r00641 (B) In the range which does not spoil the effectiveness of this invention, the poljmienzation 
nature compound containing the acrylate which has the alkyl group of c^bon numbers 5-25 in a side 
chain (meta) may use together other polymerization nature compounds, for example, di(meth) 
acryla e, and can also contain the monofunctional (meta) acrylate of well-known conmion use 
further Although the polymerization nature compound (B) contaimng the acrylate which has the 
alkyl group of carbon numbers 5-25 in a side chain (meta) may be a uniform so utoon and may be 
uneven the thing used as a uniform solution is desirable. Moreover, it is possible to mix with a 
liquid crystal compound in the state of un-hardening, and, as for the polymenzation nature 
constituent mixed with the liquid crystal compound, what becomes a homogeneity solution is 

m065l'As a (C) photopolymerization initiator used by this invention For example, 2-hydroxy - 2- 
Kyl-l-phUl propaneToN ("DAROKYUA 1 173" by Merck Co.) 1-hydroxy -V-^-^l^y^ P^^y^ 
ketone (the "IRUGA cure 184" by Ciba-Geigy), 1 -(4-isopropyl phenyl)-2-hydroxy-isobutane-l-ON 
C^ArSkY^A 1 1 16" by Merck'co.), Benzyl dimethyl ketal (the "IRUGA ci.e 65 1 " byQba- 
Geigy), the 2-methyl-l-[4-(methylthio) phenyl]-2-morpholmo propanone -1 (the IRUGA on^ ^07 
by Ciba-Geigy), [0066] The mixture of 2 and 4-diethyl thioxan ton (the "kaya ci^e DETX by 
N^n Kay^' Co.. lid.) and p-dimethylamino ethyl benzoate (^^IXTtX^'^^^^^^^^ 
Kayaku Co., Ltd.), the mixture of an isopropyl thioxan ton ("can TAKYUA ITX by the WORD 
PUREKIN soup company) and p-dimethylamino ethyl benzoate. etc. are mentioned. 
[0067] As for the operating rate of (A) liquid crystal ingredient in a polymerization natoe 
Lstituent, when it increases, it shows the inclination for driver voltage to fall but if the rate of a 
liquid crystal ingredient increases too much, the rate of polymenzation of a polymenzation nature 
compound will become slow, and multilayer stnicture with a liquid ^ystal ingredient and a 
poZerization nature compound will become is hard to be fonned. therefore, the class and ra^ of a 
liquid crystal ingredient, a polymerization nature compound, and a photopo ymenzation mitiator are 
chosen the appearance to which the class of a liquid crystal ingredient, a polyinenza ion nature 
compound and photopolymerization initiator and the property of the optical element after the 
manufacture which boils comparatively and is depended become good, and timely. 
[0068] The Ught of the ultraviolet-rays field used in this invention means the hght of the wavelength 
egion whose wavelength is 50-400mn. Especially as the light source of the li^t of an ^Ij-avio e - 
ra?s field although not restricted, fonnation of an interference fiinge is possible and a coherent hght 
is [ that what is necessary is just to be able to cany out the polymerization of the polymerization 
natoe constituent ] spatially [ in time and ] desirable. Especially, wavelength stability and since high 
power, laser light is more desirable. , . , 

[0069] As a class of laser used, an argon laser, krypton laser, a helium cadmium laser, etc. are 
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mentioned and the high order higher harmonic of the laser of further others may be used. The 
exposure reinforcement and the exposure of light are influenced by the reactivity of the 
polymerization nature compound to be used and the class of photopolymerization imtiator, and 
concentration. Therefore, what is necessary is just to choose the exposure remforcement optimal 
timely and the exposure optimal timely. 

rExample] The example of this invention is shown below and this invention is explained to a detail. 
However this invention is not limited to these examples from the first. Moreover, m the following 
examples, especially, as long as there is no notice, "% of the weight'' is expressed and each of an 
evaluation property means the following notations and contents"%." 

r007 1 1 Ultraviolet-rays reinforcement is the USHIO, INC. make. It measured usmg um-meter Ul 1 - 
101" and a photo detector "UVD-365PD." Using the specfrometer U-3500 (Hitachi, Ltd. make), 
measurement of a reflection factor measured the permeability of a sample and made reduction of the 
permeability by reflection the reflection factor. 

[0072] ROFF- Applied voltage (Vrms), lambda from which the reflection factor when making 
reflection factor (%) Vr90:ROFF at the time of no electrical-potential-difference impressing into 
1 00% and making a reflection factor when an electrical potential difference is impressed and 
reduction in a reflection factor is saturated into 0% becomes 10% : Main wavelength (nm) [0073] ol 
the reflected light (Example 1) It is an argon laser (the wavelength of 363.8nm) about the light 
source for exposure. Consider as about 800 W/m2 on the strength, and the incident angle to a 
transparency substrate is made into 45 degrees. The reinforcement of the reflect^ light m the 
polymerization nature constituent and transparency electrode interface of light after setting thickness 
of a transparency electrode to 105nm and penetrating a polymerization nature constituent. And when 
a transparency electrode and the sum total of the reinforcement of the reflected light m a 
transparency substrate interface were searched for by count using the simulation resuU of Geomatec, 
Inc., they were about 6.4 W/m2. , 1.1.1 

[0074] Cyano liquid crystal R0571 (Dainippon Ink & Chemicals, Inc. make) 40% and polyethylene- 
glycol diacrylate The polymerization nature constituent which consists of "C 101" (Toagosei make) 
10% as NK ester A600 (new Nakamura chemistry company make) 50% and a polymenzation 
initiator was poured in between the glass cells with a transparency electrode (about 1 1 micrometers 
of eel thickness) whose thickness is 105nm, and the whole subsfrate was held at about 25degrees C. 
[0075] After considering as the parallel ray whose diameter of an optical axis is about lOmm by the 
beam expander and making it the two flux of lights using a beam splitter, using an argon laser 
(wavelength of 363.8nm, ultraviolet-rays about 800 W/m2 on the strength) as the light source for 
exposure, by irradiating the polymerization constituent in a glass cell from a 2-way, the interference 
light was irradiated for 300 seconds and the optical element was obtained. In addition, all the above- 
mentioned activities were done in the bright interior of a room. The reflection factors of this optical 
element were ROFF=45(%) and lambda= 460 (nm), and the reflection factor m the screen was still 

more uniform. i. - 1.1. * 1 

[0076] 56% (Dainippon Ink & Chemicals, Inc. make) of liquid crystal mgredients which have a tolan 
frame (Example 2) The number of the alkyls of 2 and a side chain radical Acrylate (Daimppon Ink 
& Chemicals synthetic compounds) 32% of 1 1 [ a principal chain frame ] [ the number of ECH 
denaturation 1 ,6-hexanediol diacrylate and side chain radicals ] And the polymenzation nature 
constituent which consists of "CI 01" (Toagosei make) 12% as a polymerization initiator was powed 
in between the glass cells with a transparency electrode (about 1 1 micrometers of eel thickness) the 
same thickness of whose as an example 1 is about 105nm, and the whole substrate was held at about 

25 degrees C. ^ . , • • 1. . , n_ u +1, 

[0077] After considering as the parallel ray whose diameter of an optical axis is about 10mm by the 
beam expander and making it the two flux of lights using a beam splitter, using an argon laser 
(wavelength of 363.8nm, ultraviolet-rays about 800 W/m2 on the strength) as the light source for 
exposure by irradiating the polymerization constituent in a glass cell from a 2-way, the interference 
light was'irradiated for 300 seconds and the optical element was obtained. All the above-mentioned 
activities were done in tiie bright interior of a room. As a result of measuring many properties of this 
optical element, it was ROFF=21(%) Vr90=24Vrms and lambda= 460 (nm), and tiie reflection factor 
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fomUE^^^l f of ^m^s™) It is an argon laser (the wavelength of 363 .8nn.) about the light 
S for eTosure. Consid^ as about 800 W/m2 on the strength, and the incident ^gl« Jo a 
fr™ency substrate is made into 45 degrees. The reinforcement of the reflected h^t of the 
Sace of'^e polymeri^^^^ nature compound of the light after setting flnckness of a tr^^arency 
SeSode to 20imi and penetrating a polymerization nature compound, and a fransp^ency electrode, 
^Jfwhen the^ totd of the reinforcement of the reflected light of the interface of a transparency 
electrode and a transparency substrate was searched for by count usmg the smiulation result of 

fo???r^; s"^^^^^^^^ as an example 1 was poured in between *e glass 

Slls wi h a transparency electrode (about 1 1 micrometers of eel thickness whose thickness i about 
2oi!^d the whole substrate was held at about 25 degrees C. After considermg as the paralkl ray 
whose diameter of an optical axis is about lOmm by the beam expander and making it the two flux 
rSts a beam splitter, using an argon laser (wavelength of 363.8nm. ultraviolet-rays about 
800 W/m2 on the strengtti) as the light source for exposure, by irradiating the polymenzation 
^nsto^t in kglS cell from a 2-fay. the interference light was irradiated for 300 seconds and the 
d«^ent was obtained. All the above-mentioned activities were done m the bnght mtenor of a 



SnSii ih\<. ontical element - ROFF= 5 (%), lambda= 460 (nm), and ROFF= -- 1 (%), lambda= 
STK a^fR"^^^ and the tl^ee reflected lights of lambda= 750 (mn) arose, and the 

reflection factor in the screen was still more uneven. 

ffi of the Invention] This invention can be manufactured by impressing electric field in the usual 
bright interior of a room where a reflective degree and reflective existence can be controlled 
r^2siWy.^d the light exists, and a reflection factor is high, and the optical element with a uniform 
reflection factor and its manufacture approach in the screen can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of tbis translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



fBriefDescription of the Drawings] ^ , , ♦^^♦t,o,«fl^,.tiv-^ 

[Drawing 11 It is the mimetic diagram of the sectional view of the optical element of the reflective 

mold of this invention. .11 4.^4^^u^ 

£Drawin&21 It is the mimetic diagram of the sectional view of the optical element of the 

transoarencY mold of this invention. . 
mrawineSJ It is the mimetic diagram showing an example of the optical exposure approach m 
manufacture of the optical element of the reflective mold of this invention. _ 
mrawingJl It is the enlarged drawing of 9 transparency eel of drawigS , and is the mimehc 
diagram show ing the optical path of light when the reinforcement of the reflected light m the 
^l^ri$?rna*re LnstiLnt and?Usparency inter-electrode interface of li^t after penetrating 
a polymerization nature constituent, and the reflected light in a transparency electrode and the 
interface between transparency substrates is low. -^^^^ 
rDraxvin&i] It is the enlarged drawing of 9 transparency eel of drawing 3 and is mmetic 
dii^^^i^^lhowing the optical path of light when the rd 

polarization nature Lstiment and transparency inter-electrode interface of light after penetrating 
a polymerization nature constituent, and the reflected light in a transparency electrode and the 
interface between transparency substrates is high. 
[Description of Notations] 
1 : Transparency substrate 
2: Transparency electrode 

3 : A layer with many contents of a liquid crystal ingredient 

4: A layer with many contents of a polymerization hardened matenal 

5: Ar laser 

6: Beam expander 

7: Beam splitter 

8: Mirror 

9: Transparency eel 

1 1 ■ The polymerization nature constituent which consists of a liquid crystal ingredient and a 

E^S^'S SS^Xh'^'rtated .2. ,3:10 prism. 1 transparency substrate, and 2 transparency 
electrodes 

[tsefli^Tpene^tS^through 15, 16:2 transparency electrodes, 1 transparency substrate, and ten 

1 7 'l8: Laser light which reflects with a transparency electrode or a transparency substrate and carries 
out incidence to the polymerization nature constituent of 1 1 again 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/2006 



JP,2002-107690,A [DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and MCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .-nus document has been translated by computer. So the Ixanslation may not reflect the original 
precisely. 

2.**** shows the word which can not be translatea. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 31 




[Drawing 41 




[Drawing 51 
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